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The Arthur Pass National Park embraces an area of approximately 
120,000 acres of mountainous country in the Southern Alps, and 
comprises the basins of the Bealey and Otira Rivers, together with the 
headwaters of the Waimakariri. Prom Mount Murchison (7,873 ft.) 
the Park boundary follows the southern margin of the Waimakariri 
watershed along the Black Range, crosses this river near its conflu¬ 
ence with the Bealey, continues east along the forest margin, and 
then swings north along the Polar Range and Aicken’s Range to the 
junction of the Otira and the Taramakau Rivers. From here it 
follows the summit of the Kelly and Barron Ranges, thence to Mount 
Isobel, and along the Shaler Range to the commencing point. 

The area south of a line from Mount Rolleston to Mount Temple 
and thence to Palling Mount on the Polar Range forms part of the 
Canterbury Province, the balance being in Westland. Botanically I 
regard the provincial boundary to be coincident, with the boundary 
separating the Eastern and Western Botanical Districts, and shall so 
consider them in this paper. 

Each of the three main rivers has its source in small glaciers 
flanking Mount Rolleston (7,453 ft.). The Bealey and Otira flow 
south and north respectively in a continuous valley in which Arthur’s 
Pass forms the separating col. This valley divides the Park into an 
eastern and a western portion of approximately equal .size, and 
through it run both the railway and the highway linking the two. 
provinces. 

Climate. 

Laing and Oliver, in their introductory notes to a joint paper 
on the vegetation of the Bealey Basin (1929, pp. 716-718, in sum¬ 
marizing the mam features of the climate, have drawn attention to 
the surprising dryness of the atmosphere and high rate of evaporation 
in an area of exceptionally high rainfall, which for four consecutive 
years they give as 160 ins., 201 ins., 205 ins., and 171 ins., respec¬ 
tively. That for 1944 was 170-3 ins. In spite of this high rainfall, 
the vegetation is highly xerophytic, a fact that characterizes the moss 
flora also, though probably to a less extent. While discussing the 
Hymenophyllaceae of the National Park, Holloway (1923, 577-618) 
gives additional data relative to the climate, and attributes the xero¬ 
phytic character of the filmy ferns of the Bealey mainly to the drying 
effect of the south-west winds which so often persist for days at a 
time. 

The vegetation of the Otira Basin is much more mesophytic, due 
in some measure no doubt to the even greater rainfall (230 ins. in 
1944) and higher atmospheric humidity. The rain-bringing winds 
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are from the north-west, and the fact of their ascending in the Otira 
and descending in the Bealey, coupled with the further fact that 
ram frequently falls at Otira when snow is falling at the Pass, 
probably accounts for the difference both in humidity and in the 
character of the vegetation. 

Winds are frequent and often of gale force. Mist caps the tops 
of the ridges for some portion of almost every day, the lower level 
of the mist zone being apparently coincident with the lower level o^ 
the TJsnea belt, so obvious on clear days from the valley floor. 

Soils. 

The rocks throughout the area examined are of similar type, 
being mainly argillites and greywacke. In consequence, the derived 
soils are-of similar chemical composition, though they may vary 
greatly physically, i.e., they may be stony, silty, loamy, peaty, or 
clayey in character. In general, they are shallow, and lie as a veneer 
over broken rock or clay. Drainage is excellent, though tarns and 
boggy patches are frequent enough in natural hollows. 

Altitudes. 

The lowest altitude in the Park area is at the junction of the 
Otira River with the Taramakau, being there about 1,000 ft. The 
Bealey joins the Waimakariri at about 2,000 ft., and the Pass itself 
has an altitude of 3,013 ft. The higher peaks range from 6,000 ft. 
to nearly 8,000 ft. with the ridges lowest in the north and highest in 
the south. 


Zones of Vegetation. 

Apart from the flood plains of the main rivers and their wide 
shingly beds, the whole area is covered in forest up to altitudes 
varying from 3,000 ft. (e.g., on the Kelly Range) in the north to 
almost 5,000 ft. on mountains south of the Mingha River. On an 
average and generally, forest gives way to subalpine scrub about 
3,000 ft. on the Westland side and 4,000 ft. on the Canterbury side 
of the Pass. The forest south of the Pass is Southern Beech forest 
with Nothofagus cliffortioides as the sole species of this genus and 
almost the only tall tree. In Westland this species is unknown, the 
forest comprising a large assortment of trees chief of which are rata 
(Metrosideros lucida ), rimu ( Dacrydium cupressinum) , red beech 
(Nothofagus fusca ), kamahi ( Weinmannia racemosa), totara ( Podo - 
carpus Jiallii ), and cedar ( Libocedrus iidwillii). Below 2,500 ft. 
the forest varies according as rata or beech and rimu are locally 
dominant; but above this level many subalpine trees put in an 
appearance, most striking and widespread of which is the nei-nei 
(Dracophyllum traversii). 

Forest Anally gives way to a narrow zone of shrubs, and this 
in turn to herb-field, grassland, scree, and rock. Tussock grasses 
may ascend the slopes to close on 6,000 ft. before finally merging into 
barren areas of broken rock and talus scree. 


Martin— Moss Flora of Arthur Pass National Park . 
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General. 

The vascular plants of the Park are well known as the result of 
observations made by Cockayne, Laing, Oliver, Mitchell, Calder, and 
others; but no comprehensive account has hitherto been written 
concerning the extensive cryptogamic flora of the area, notwithstand¬ 
ing important observations made by Berggren, Brown, Beckett, 
Petrie, and others concerning the bryophytes, by Holloway concern¬ 
ing the filmy ferns, and by Du Reitz and Allan concerning the lichen 
flora. The present paper is the outcome of work carried ou ^ 
area by the writer during the summers of 1942, 1943, 1944^and 1945. 
It concerns only the valleys of the Bealey and Otira Rrvers an 
wholly omits the head-waters of the Waimakariri (though these were 
visited by Armstrong, Brown, and Beckett), and the basins or the 
Mingha and Deception Rivers. 

History of Bryological Research in the National Park. 

The first collection of mosses known to have been made in the 
Arthur Pass National Park was made by J. B. Armstrong in March, 
1867. A more comprehensive examination was, however, carried out 
by the Swedish botanist S'. Berggren in the early months of 1874. His 
mosses, together with other rich collections both of phanerogams and 
of cryptogams made in both islands of New Zealand, were taken 
Lund, where, unfortunately, most of them lay unidentified till in 1937 
they were reviewed by Dixon and Bartram in a joint paper (1937, 
pp. 36-84) which made it clear that of some fifty mosses listed from 
the Park, fully twenty were species new to science at the time of their 
collection. The following four have eluded all subsequent investigators, 
viz., Bitrichum capillifolium, Bicranella perfalcata , Conostomum 
giganteum , and Brachytheciwm subplicatum. A number of other inter¬ 
esting mosses collected and named by subseqiient investigators or from 
their material, had previously been gathered in this area by Berggren. 
Of these, the two endemic species of Pseudodistichium , Campylo- 
podium lineare, Anoectangium bellii, Plearidium arnoldii, Braunfelsia 
obesifolia, Bryum huttonii, and Mittenia plumula may be mentioned as 
examples. In the “List of Species” at the end of this paper will be 
found a list of mosses known to have been collected in the Arthur Pass 
Park by Berggren. Besides the recorded species, a number of un¬ 
recorded species collected by Berggren occur in a suite of specimens 
presented to the Auckland Memorial Museum herbarium. 

Following Berggren, the next investigators of the mosses of the 
Park were Robert Brown and T. W. Naylor-Beckett, both of Christ¬ 
church, and Donald Petrie, of Auckland. Brown first visited the Park 
in June, 1884, when he examined the moss flora of the Bealey and 
Arthur’s Pass. He revisited the area at intervals until 1889, when 
he climbed Kelly’s Hill and was rewarded by the discovery of the 
following recognised species then new to science, viz., Andreaea 
aquatica, Andreaea aquatilis, and Pseudodistichium brotherusfii. 
Tortula bealeyensis and Dicramoloma integrifolium were also first 
detected in the Park by Brown, the first certainly, the latter pre¬ 
sumably. 




40 


Transaction ?. 


From about 1880 till the end of the century, Beckett, who was 
interested in mountaineering, gave considerable attention to the 
mosses. He discovered on the Pass itself both Orthotrichum graphio- 
mitrium and Funaria subattenuata, previously unknown, and on 
Kelly’s Hill he detected in New Zealand the South American moss 
Cheilothela chilensis and the Australian moss Papillaria aniblyacis. 

In 1895, Dr. D. Petrie made the ascent of Kelly’s Hill in the 
company of Dr. L. Cockayne and collected numerous mosses, several 
of which proved new to the New Zealand flora. As Petrie U no at no 
time published anything concerning the mosses of New Zealand, his 
activities in this field and the value of his contribution have never 
received the recognition they merited; for not only did he collect 
copiously in the Otago and Auckland provinces, but he brought to 
light a very considerable number of mosses new to the flora or to 
science at the time of their discovery, or new to the districts where 
the discoveries were made. Most of his collection is now housed in 
the Dominion Museum, though the writer had received from Petrie 
a not inconsiderable collection of mosses accompanied by the hope 
that some attention should be paid to these plants. 

On Kelly’s Hill, Petrie first obtained Tortvla petriei, then new 
to science, and Calliergon sarmentosum, a moss not previously detected 
in the Southern Hemisphere. From Petrie’s specimens collected in 
the Taramakau Valley, Brotherus described his Eucamptodon petriei 
sp. nov. subsequently found to be Braunfelsia obesifolia. Miss L. B. 
Moore alone has located this fine endemic moss in areas other than 
Arthur Pass National Park, viz., at Mount Arthur in the North- 
Western Botanical District. 

During the past fifty years, no further systematic study of the 
mosses of this region seems to have been undertaken, though Miss 
L. B. Moore has brought to light the European moss Polytrichum 
formosum, and Mr. G. 0. K. Sainsbury the Grimmiaceous moss 
Coscinodon australis. 

Apart from a small collection of mosses gathered in 1916, and 
added to in 1920, on the road from Arthur’s Pass to Otira, the writer 
began his study of the bryophytic flora of the Park in 1942, and con¬ 
tinued it in each of the following years. Besides noting and collecting 
most of the mosses previously reported, the writer has succeeded in 
discovering what may be a new Blindia or Blindiopsis, the epiphytic 
moss Dicranoweisia spenceri, and a moss identified by Mr. Sainsbury 
as Rhacomitrium striatipilum, an Andean species with which this 
appears to be identical. Dicranoloma integrifolium and Campylo- 
podium lineage have again come to light. Homalia miriculata, noted 
on Kelly’s Hill, has not before been observed in the South Island, 
and Homalia pidchella , found at Otira, has eluded previous workers. 
Braunfelsia has for the first time been found fruiting copiously! 
Indeed, some fifty mosses are recorded from the area for the first 
time, though it seems scarcely possible that such plentiful mosses as 
Leptotheca gaudichmdii, Lepyrodon australis, Neckera hymenodonta, 
or Ceratodon purpureus could have escaped the notice of previous 
students. 
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The Moss -Flora. 

General Observations. 

The Arthur Pass National Park being a region of very high 
rainfall and mostly clothed with forest on the lower mountain slopes, 
offers ideal conditions for the growth of bryophytes and lichens. In 
consequence, mosses are numerous both in species and-in individuals, 
and with liverworts and lichens and ferns clothe the. forest floor, 
rocks, and tree-trunks with a dense growth of cryptogamie vegetation. 

On the other hand, branches of trees in the beech forests of the 
Bealey Basin are frequently singularly free of epiphytic growths, 
as are the trunks of the beech trees where exposed to the fury of the 
nor’-west gales. Almost all the mosses of the Canterbury beech forests 
are to be found also in the rata, pine, or kamahi forests of Westland; 
but not all the mosses of the Otira Basin occur in that of the Bealey. 
Superficially, the two- florulas look very distinct and different; but 
this is due more to the varying degrees of dominance of individual 
species than to the presence of distinct species. 

Above the forest line, the Canterbury moss florula is scanty and 
composed of few species, whereas the Westland equivalent is much 
richer both in species and in individuals. Indeed, it is from this zone 
that the richest harvest of new and rare mosses has been obtained, 
particularly on Kelly’s Hill. 

In the accompanying notes the mosses characteristic of the 
various substrata and associations are indicated, and this is followed 
by a list of species as complete as past and present research has made 
possible. That other mosses will be detected is almost certain, consider- ' 
ing’the inherent difficulties of field-work in bryology, and the fact that 
large areas still remain unexplored. The method adopted was to make 
the highway a base line from which as many trips as possible were 
made to east and to west, and on each traverse to collect and record 
the mosses of as many substrata as possible. The following high.peaks 
were climbed in the course of the study: Mount Cassidy, Mount 
Blimit, and Mount Temple on the eastern side, and Kelly’s Hill 
(twice), Mount Barron, Mount Philistine, and Mount Avalanche 
(twice). 

Xerophytic Features, of Moss Flora. 

Goebel (1905, pp. 143-149) enumerates the commoner adapta¬ 
tions in mosses for the retention and use of water. Mosses living 
perpetually in hygrophytic and often in mesophytic conditions 
usually have leaves of one cell thickness, and devoid of surface 
papillae or terminal aristae, structures common in mosses subject to 
periodic intervals of drought. The following features are all associated 
with the need for countering xerophytic conditions: (1) formation 
of compact cushion growth, (2) felted stems, (3) diaphanous hair- 
tips, (4) plication or undulation of the leaf-surface, (5) lamellation 
of the nerve, (6) incrassate cell structure, (7) incurving or recurving 
of the leaf-margin, (8) twisting, incurving, or enrolling of the leaves, 
(9) appression of the leaves against the stem, (10) thickening of the 
leaves for water-storage. 
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Applying these tests to the moss flora of the Park area, it becomes 
obvious that in common with the phanerogamic and pteridophytic 
flora, the moss flora is essentially xerophytic in type though developed 
in a region of excessive rainfall. Indeed, each of the above types of 
adaptation has many representatives, and few mosses in the Park 
lack some such adaptation. 

Habitats and Associations. 

It is scarcely necessary to remark that the mosses associated 
with any substratum may be obligate or facultative members. Again, 
mosses may have a wide range o;f substrata, or a wide range in the 
pH values of these substrata ; or, alternatively, they may be restricted 
to a single substratum, or to a very restricted interval in the pH. 
Unfortunately, no work has yet been done in New Zealand in classi¬ 
fying the mosses according to their pH range, but in a paper by 
Apinis and Lacis (1934, pp. 1-100) entitled “Acidity of the Sub¬ 
strata of Mosses, the pH range for some 45’New Zealand Mosses 
is given, of which nearly half occur in the Arthur Pass Park. The 
moss species associated with some 10 typical substrata in the Park 
area have been catalogued, however, and commonly associated 
hepatics and lichens listed. It will be noted that with one exception 
the associations are very distinct one from the other. 

A. Consolidated River-bed Shingle. 

In this area the first phanerogams to people river-shingle that 
has become at all stabilized are Raoulia tcnuica/ulis 9 Epilobium 
melanocaulon, E. microphyllum, and E. pedunculare. The pioneer 
mosses in such areas are Rhacomitrium lanuginosum var. pruinosum, 
Polytrichum Jximpermum, and, more rarely, Pogonatum subulatum\ 
all growing in fine grit; with Rhacomitrium crispulum as the first to 
establish itself on the roc,k surfaces, soon to be followed by Dicrano - 
wcisia antarctica. Further consolidation leads to the incursion of 
the cosmopolitan moss Ceratodon purpureus and the dark green 
Campylopus torquatus, which quickly forms a shallow covering mat 
with or without Bryum caespiticium. 

Permanent consolidation leads to the establishment of a grassy 
herbaceous sward in which Acaena spp., Gera/rvium microphyllum, 
and WaMenbergia albomarginata are conspicuous members. Here 
Thuidium furfwrosum and a dwarf form of Brachythecium rutabulum 
m the drier spots, and Breuteliapendula in the moister spots, are the 
mosses most commonly to establish themselves. In the upper reaches 
of the Bealey and Otira and their tributaries, Hypnum cupressiformis, 
Rhacocarpus australis, and various species of lichens of the genus 
Cladonia are additional members of an association from which Rhaco¬ 
mitrium lanuginosum var. pruinosum is never absent. 

B. Rocks in the Stream-bed. 

The mosses of this substratum may be more or less permanently 
submerged, or they may occupy stations on the sides or flat tops 
normally above the water level. Four mosses of the first category 
common in all streams in the Park area examined are Fissidens 
ngidulus, Grimmia apocarpa var. rivularis, Tridontium tasmanicum, 
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and Philonotis australis, though the last-named is not restricted to 
this station, being common on any area over or-through which water 
is moving. 

On Kelly’s Hill two submerged species of Andreaea — A. aquatica 
and A. aquatilis— are met with, the former where the water is run¬ 
ning, and the latter on rocks in the still waters of the tarns on the 
Saddle behind the Patrick Carroll Memorial Hut. A. nitida has been 
obtained by Brown near the source of the Waimakariri River. 

No moss is more common on the flat surfaces of rocks in the 
stream-bed, or more beautiful, than the golden mats of Sematophyllum 
tenuirostre. Associated with it, the following are abundantly common: 
Rhacomitrium crispulum, Dicranoweisia antarctica, Andreaea sub- 
ulata, and, in more restricted localities, Brachythecium salebrosum 
and B. plumosum. Hepatics are not generally numerous on mid¬ 
stream rocks, but in Avalanche Creek, at Arthur’s Pass, the following 
were quite common: Balantiopsis convexiuscula, Schist ochila kirkiwna, 
and Metzgeria sp., as was Chiloscyphus sinuosus in Kelly’s Creek, at 

Otira. „ . 

Streams flowing through forested areas often have Mnmm ros- 
tratum and Atrichum muelleri sheltering in grit on the downstream 
side of rocks in the stream-bed; while on the rocks themselves 
Cyathophorum bidbosum and its variety minus, Kypopterygvwm 
novae-seelandiae var. nudicaule, and Hypnodendron arcuatum are 
probably the most commonly observed mosses. 

Near or at their sources, streams often have no obvious channel, 
and the vegetation through which, the water percolates rests on 
gritty soil rather than on rock. Here we find Sphagnum antarcticum, 
Bryum blandum, Drepanocladus brachiatus, and on Kelly s Hill 
D. fluitans. Blindia tenuifolia has twice been taken in streams, 
originating in glaciers or snowfields. B. magellanica is likewise not 
uncommon on rocks near waterfalls in the beds of such streams, and a 
new (?) species of Blindia or Blindiopsis has been obtained in the bed 
of Avalanche Creek. It seems certain that Blindiopsis immersa^ would 
be obtained by Berggren in a similar habitat, if, indeed, this new 
moss be not an epharmone of that species. 

C. Rocky Stream Banks. 

I know of no moss which can be classified as obligate to this 
station, yet quite a number of mosses may most easily be observed 
here, and the moss florula of the stream ban,k is fairly constant in 
the Otira and Bealey areas according as each is well lighted or shaded, 
moist or dry. 

(1) Damp Shady Banks . 

This is the ideal home of the Bartramiaceae, of which the follow¬ 
ing representatives are present in all parts of the region r Bartramia 
papillata, B. norvegica, Breutelia pendula, B. elongata, Philonotis 
OAistralis, P. tenuis, Conostomum australe, and at the higher altitudes 
C. pusillum . Philonotis scabrifolia is less common and is restricted 
apparently to the Canterbury side of the Pass. As might be expected, 
quite a considerable number of additional mosses find congenial con¬ 
ditions on these shady banks, especially such as normally grow in 
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heavily forested areas. The following are the more common species 
observed: Rhizogowium mnioides, RhacocaA'pus australis, Disticho- 
phyllum amblyophyllum, D. microcarpum (much less commonly), 
Hypnum cupressiforme, Dendroligotrichum dendroides, Dicranoloma 
cylindropyxis, D. plurisetum, Hypopterygium novae-seelandiae var. 
nudicaule, Hypnodendron marginatum, Polytrichadelphus mag el- 
lanicus, Leptobryum pyriforme, Leptotheca gaudichaudii. The more 
commonly associated hepatics so far as my observations have gone 
appear to be Jamesoniella color at a, J. sonderi, Lepidozia pendulina 
Chandonanthus squarrosus, Plagiochila circumdentata, and Bazzania 
involuta (?). Rather less common are Schistochila pinnatifida, S. 
ciliata, Balantiopsis rosea, Lepidozia vlothrix, Radula buccinifera. 
In really wet spots Lepidolaena menziesii and Chiloscyphus billa/rdieri 
associated as a rule with Sphagnum anta/rcticum and Breutelia 
elongata, are characteristic species. 

On still more deeply shaded banks within the forest itself 
Hypnodendraceous mosses are particularly well represented by Mnio- 
dendron comatwm (M. comosum ?), Sciadocladus Jcerrii, Rypno- 
d&ndron marginatum, and H. a/rcuatum. These, or some of them, 
with Sphagnum antarcticum, Hypopterygium novae-seelandiae var. 
nudicaule, and Breutelia elongata form a very common bryophytic 
association to which the following hepatics also belong: Balantiopsis 
convexiuscula, Monoclea forsteri, Chiloscyphus billardieri, Hymeno- 

phytum flabellatum, and several others not listed. 

% 

In the Westland portion of the Park Hookeriaceous mosses show 
a preference for the banks of forest streams and are represented by 
Pterygophyllum quadrifarium, P. dentatum, Eriopus cristatus, and, 
doubtless, by E . flexicollis, which was collected by Berggren but not 

by the writer. 

Hepatics in this station were not collected in the Otira Valley, 
but in the valley of the Bealey and its tributaries the following 
were amongst the commonest or most conspicuous: Plagiochila 
banksiana > Balantiopsis convexiuscula, Isotachis subtrifida, I. lyallii, 

I. spp., Chiloscyphus billardieri, C. tricanthus, Ja/mesoniella colorata, 

J. sonderi, Schistochila kirkiana, S. ciliata, Metzgeria sp., Lepidozia 
6‘p.,^ and Radula buccinifera. Chandonanthus squarrosus, apparently 
indifferent to the type of substratum—tree, rock, or ground, occurs 
here, too. 

(2) Daanp, Well-lighted Stream Banks. 

Well-lighted banks over which there is a more or less continuous 
water seepage are the usual stations for Bryum laevigatum and B 
curmcollum and commonly of Breutelia tenuis, less commonly of 
Philonotis australis. Fissidens rigidulus is a common associate, as is 
Polytrichum commune, a cosmopolitan moss of rather catholic tastes. 
On rocks in the Bealey Baskukept perpetually moist by the spray 
from waterfalls hepatics are more numerous than mosses and are 
represented by Lepidolaena taylori, Schistochila kirkiana, Plagiochila 
banksiana, Chiloscyphus beckettiana, Jamesoniella colorata, Isotachis 
sp. The mosses are mainly Bartramiaceous species. 
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(3) Dry Pocky Stream Banks Exposed to Full Sunlight . 

Mosses located on rocky stream banks fairly close to the water 
but normally wet only when rain is falling or has recently fallen 
include Rhacomitrium crispulum, Dicranoweisia antarctica, Conos- 
tomum australe, Bhacocarpus australis, Andreaea subulata, A . 
rupestris, A. acuminata, Polytrichum commune, P. juniperinum, 
Psilopilum australe, Ditrichum flexifolium, less commonly D. punctu - 
latum, and Dicranum auckla/ndicum, and in rock crevices Amphidium 
cyathicarpum, or Cheilothela chilensis. All these occur in this station 
both east and west of the Pass itself. 

(4) Dry Rocky Outcrops Exposed to Wind and Sun, but Not Close 

to Water . 

Such localities occur well up the stream banks, beyond the influ¬ 
ence of the stream on either the soil or the air, but perhaps more 
commonly as isolated outcrops of bare rocks on the mountain side such 
as are^ normally characterized by Exocarpus bidwillii, Leptospermum 
scoparium, Cyathodes, empetrifolia, etc., and on Avalanche Peak by 
the fern Qleichenia cunninghamii . In such localities a number of 
strongly xerophytic mosses are usually associated with these plants, 
commonest of which are Rhacomitrium lanuginosum var. pruinosum t 
R. crispulum, Bhacocarpus australis, Campylopus introflexus, 
Dicranoloma robustum var. pungens, and Andreaea spp. Polytriclium 
juniperinum and Ditrichum flexifolium may or may not be present. 

The usual associated lichens are Cladorvia pycnoclada, C. retipora, 

C. aggregata, and C. pleurota. Hepatics on this substratum are few, 
being mainly Chandonanthus squarrosus and either JamesonieUa 
colorata or J. sonderi. I have no notes from any locality under this 
heading from the Western Botanical District or from elevations 
exceeding 3,500 ft. in the Eastern. 

D. Alpine and Sub alpine Rocks. 

Under this term are included all rocks above the forest zone. 
These are the favoured substratum for the Grimmiaceae and the 
Andreaeacea. The ubiquitous moss Rhacomitrium lanuginosum var. 
pruinosum, R. crispulum (in forms with and without hyaline hair- 
tips to the leaves), R. ptychophyllum commonest between 4,500 and 
6,000 ft., and R. stridtipilum, so identified by Mr. Sainsbury from 
material collected by me on Kelly’s Hill, together with two species 
of Grimmia (G. apocarpa var. rivularis and G. sp .) and Coscinodon 
australis recently discovered here by Mr. Sainsbury, amply represent 
the first-named family, while most known New Zealand species of 
'Andreaea occur in the Park and on this substratum also. 

The Dicramaceae are likewise well represented, but particularly 
on Kelly’s Hill, where the following have been gathered: Dicranoloma 
plurisetum, D. cylindropyxis, D. robustum var. pungens, D. robustum' 
var. setosum, D. billardieri, and D . integrifolium; Braunfelsia 
obesifolia, Dicranum pumilum, Pseudodistichium brotherusii, P. 
buchanani, and Pleuridium arnoldii. The rare moss Ditrichum 
fragilicuspis (presumably) was obtained by me from rocks on Mount 
CJassidy at 4,500 ft. altitude, 
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Kelly’s Hill mosses of other families include Distichophyllum 
pulchellum and Homalia auricnlata as well as Conostomum australe, 
Breutelia elongata, Bartramia papillata, B. norvegica, and Rhaco- 
carp'iis australis. It is of interest to observe that Braunfelsia rarely 
occurs save in association with Breutelia elongata and the hepatics 
Lepidolaena menziesi/i and Chiloscyphus billardieri, and it was in this 
association that Distichophyllum pulchellum and Homalia auriculata 
were noted. Pleuridium arnoldii occurs on rocks covered with a 
veneer of soil, but more commonly on freshly-exposed soil with no 
underlying rock. It was noted for the first time by me both on 
Avalanche Peak and in the Temple Basin. 

Andreaea micro-vaginata was sought for unsuccessfully, but A. 
suhulata is common, which supports a supposition that the former 
may possibly be no more than a depauperated plant of the latter with 
a poorly-developed nerve. A. atistralis occurs on Mount Cassidy, and 
A. nitida at the source of the Waimakariri on Mount Rolleston. 

In all parts of the Park, but especially east of Arthur’s Pass, 
Dicranoweisia antarctica is abundant on alpine rocks. Indeed, at 
6,000 ft. it, with Rhacomitrium ptychophyllum, R. lanuginosum var. 
pruinosum, and Andreaea rupestris, constitutes the usual rock 
association. Hepatics are not common at the higher altitudes, though 
Plagiochila banksiaha was obtained at over 5,000 ft. on Avalanche 
Peak in the shelter of large rocks loosely piled together. Chando - 
nanthus squarrosus and Herbert a alpina grow here also. 

E. Banks of Rock-and-Clay. 

(1) Dry Rock-and-Clay Banks. 

This term is here applied to all banks, cuttings, and vertical rock 
surfaces in areas clear of forest over which water is not seeping more 
or less continuously, and which therefore are subject to periods of 
desiccation of long or short duration during fine weather. Indeed, 
most of the observations were made on the twenty miles of highway 
that traverse the Park from Waimakariri to the Taramakau River. 
This substratum is not essentially different from that described in 
section C.4, save that, it is never subject to the extremes of heat or 
drought experienced in the former case, while rotten rock and clay 
is much more prevalent. 

The more usual mosses on this substratum (in the Otira Gorge 
for instance) are Rhacocarpus australis, Campylopus torquatus, 
Tliuidium furfurosum, Rhacomitrium crispulum, R. lanuginosum var. 
pruinosum, Dicranoweisia antarctica , and Conostomum australe, with 
Amphidium cyathicarpum and Bryum 'kiamae (?) in the roc.k,. 
crevices. 

The following are also common, though rather less so than those 
listed above: Hypnum cupressiform e, H. chrysogaster, Bartramia 
papillata, B. norvegica, Rhizogonium mnioides , Andreaea subulata, 
A m rupestris, Polytriclium commune, P. juniperinum, Polytricha- 
delphus magellanicus, Ditrichum flexifolium, D. puncUdatum, 
Breutelia elongata, Psilopilum australe, and Leptotheca gaudichaudii. 

Still less common and in several cases possibly confined to the 
Bealey Basin are Catagonium politum, Dicranum aucklandicum, 
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Philonotis scabrifolia, Plenridium arnoldii, Web era cruda, Brachy - * 
menium preissianum, and the rare Campylopodium lineare . East of 
Arthur’s Pass township, near the “49” mile peg, Tortula rubra 
occurs in some quantity and, more rarely, Tortella calycina. No 
systematic collecting was undertaken of the associated hepatics. 

(2) Wet RocTc-and-Clay Banks. 

This term is here applied to roadside banks over which the seep¬ 
age of moisture or the presence of shallow forest streams prevents 
periodic desiccation from occurring. Much the commonest mosses in 
such places are Breutelia pendula and Philonotis tenuis, but almost 
all the Bartramiaceous mosses may be found. Where the bank is 
shaded Breutelia elongata and Sphagnum antarcticv/m are not in¬ 
frequent. Associated hepatics include Monoclea forsteri in stream 
courses, Marchantia sp., Plagiochila deltoidea, P. banksiana, Schisto - 
chila ciliata , S. tuloides, Jamesoniella sonderi, and species of Lepidozia , 
Metzgeria, Isotachis, and Chiloscyphus. 

E. Rocks of the Forest Floor. 

The rocks scattered over the forest floor are covered with a 
copious growth of cryptogamic vegetation comprising mosses, liver¬ 
worts, ferns, and lichens. The following mosses, present throughout 
the Park area, are most abundant in the Western Botanical District: 

Rhaeopilum strumiferum, R. robustum, Echinodium hispidum, 
Camptochaete gracilis (including a very robust variety), C. ramulosa, 
Cyatliophorum bulbosum and the var. minus, Thuidium spar sum, 
T. laeviusculum, T. furfurosum, and Dicranoloma menziesii . Rather 
less common and by no means restricted to this substratum are 
Hypopterygium novae-seelandiae var. nudicaule, Acanthocladium 
extenuatum, and Acrocladium auriculatum. Somalia falcifolia is 
local, and like both its congeners confined to the northern half of the 
Park. It grows also on tree-bases. 

The following, also present throughout the area, are more 
abundant and conspicuous on the stony floor of the Beech forests 
than in Westland: Dicranoloma cylindropyxis, D. robustum var. 
pungens, and Z>. leucolomoides; Rhizogonium mnioides, Thuidium 
furfurosum, and in the better lighted places Brachythecium rutabu- 
lum. Everywhere the moss Ptychomnion aciculare may be found, 
and in places (e.g. The Birches, near the Pass) it may become the 
dominant moss not only on the stones but on the ground and trees 
equally. Lembophyllum clandestinum is not common, but when found 
it usually grows on rocks and logs in the forest. 

The associated lichens are mainly species of Sticta . Common 
species of the beech forest floor are S. coronata, S. sinuosa, and S . 
cinereo-glauca, to which may be added the following in the forests 
of the northern area: S. dissimilis, S. filix, S. menziesii, S. fragillima , 
and, commonest of all, S. fossulata. The associated hepatics were not 
collected in Westland, but in the Canterbury half of the Park the 
following were listed; 
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Chandonanthus squarrosus, Bazzania adnexa, B. involuta (?), 
Chiloscyphus billardieri, C. sinuosus, Lepidolaena menziesii, Schisto- 
chila pinnatifolia, Cuspidatula monodon , Plagiochila circinalis, P. 
deltoidea, P. circumdentata, Diplophyllum domesticum, Balantiopsis, 
convexiuscula, Lepidozia sp., Jamesoniella colorata, and Biccardia sp. 

G, Earthen Floor of the Forest. 

(1) Beech Forest . 

Many of the mosses named in the previous section are also to be 
met with on the earthern forest floor. Indeed, it is doubtful whether 
any of them is wholly restricted to a rock substratum. Together with 
all the moss species named in the previous section excepting Campto - 
chaete gracilis and Homalia falcifolia, and the Lembophyllum, 
the following are to be met with in the wetter spots: Sphagnum 
antarcticum, Breutelia elongata, Hypopterygium novae-seelandiae 
var. nudicaule, and Hypnodendron arcuatum, and in the drier areas 
Leptotheca gaudichaudii, Bryum tntncorum, Tayloria octoblepharis, 
and, rarely, Leucobrynm candidum . The Tayloria I have found 
covering many square yards at a spot on the forest margin where 
night-soil had been regularly buried, and again on a rotting sack on 
the bank of the Bealey River. Plagiothecium denticulatum I" have 
gathered only once in the. beech forest near to the Pass itself. 
Disticliophyllum amblyophyllum is very common on forest litter. 

(2) Subtropical Rain-forest. 

Mitchell (1935) distinguishes three types of forest in the 
northern half of the district, the first characterized by Libocedrus 
bidwillii,Podocarpus hallii, Dracophyllum traversii, etc.; the second 
by the dominance of Southern Rata ( Metrosideros lucida) ; and the 
third by the abundance' of Rimu ( JDacrydium cupressinum), Kamahi 
(Weinmannia racemosa ), and Red Beech ( Nothofagus fusca). In 
reality, the first two are only to be distinguished by the local 
dominance of one or other tree, the forest being otherwise fairly 
homogeneous, and the moss flora practically * identical. The upper 
Libocedrus forest, on the other hand, has a distinct florula in the 
mosses as in the trees and shrubs. The dividing line lies -just beyond 
the 2,000 ft. level. 

The forest floor of the Westland area has a totally distinct aspect 
from that of the beech forest, due mainly to the much higher percent¬ 
age of liverworts, lichens, and ferns; the more numerous moss species, 
and the greater dominance of certain species which, though present 
in the southern area, are nowhere physiognomic. The same is true 
of the epiphytic moss flora. 

Mosses showing a preference for the earthen forest floor as 
distinct from the stony floor include Breutelia elongata, Sphagnum 
antarcticum, Bicranoloma cylindropyxis, Distichophyllum amblyo¬ 
phyllum, Leptotheca gaudichaudii, Leucolbryum candidum, 
Mniodendron comatum, Hypnodendron marginatum, H. arcuatum, 
Hypopterygium-novae-seelandiae var. nudicaule, and near the forest 
margin Brachythecium rutabulum, Campylium relaxum, Fissidens 
oblongifolius, Homalia pulchella, Zygodon menziesii, and Dawsonia 
superb a, the last four noted in Westland only. 
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The upland forest in the Otira Basin is mainly characterized 
by the abundance of Dendroligotrichum dendroides, which grows 
in colonies of great extent. With it the commonest associate is 
Dicranoloma plurisetum. Others noted were D. platycaulon, 
Ptychomnion aciculare. Leucobryum candidum, Acanthocladium 
extenuatum, Rhizogonium mnioides, and Bartramia norvegica. The 
hepatic Isotachis lyallii seems to be as common here as at the Bealey, 
but Chandonanthus squarrosus is definitely less common in the areas 
examined. Neither liverworts nor lichens were listed from this 
substratum. 

H. Epiphytic Mosses. 

Practically all the epiphytic cryptogams of the beech forest' 
reappear in the forests of the Westland portion of the Park; but not 
all the Westland species are met with on trees to the south of the Pass. 

(1) Species Equally Common in Bealey and Otira Basins. 

Dicnemon calycinum, D. semicryptum, Dicranoloma cylindro- 
pyxis, D. robustum, Dicranum trichopodum, Holomitrium peri - 
chaetiale, Leptostomum inclinans, Lepyrodon lagurus, Macromitrium 
erosulum, M. gracile, M. longipes, M. weymouthii, Orthotrichum 
beckettii, TJlota lutea, TJ. lateciliata, V. breviseta (?), and Zygodon 
intermedins. 

_ Of these, much the most abundant and physiognomic are Lepto¬ 
stomum inclinans, Lepyrodon lagurus, Macromitrium longipes, and 
Zygodon intermedins on the tree trunks and Dicnemon semicryptum 
on branches. 

The hepatics in this category are numerous and include Chando¬ 
nanthus squarrosus, Lepicolea scolopendra, Plagiochila deltoidea, and 
Bazzania involuta. Sticta dissimulata and S. latifrons are lichens 
under this heading. 

(2) Species Commonest in the Bealey Basin. 

Tortula bealeyensis, T . rubra , Sauloma tenella, and Lepyrodon 
australis are more frequently seen in the Bealey than in the Otira 
Valley, if, indeed, the first three occur there at all. Neckera laevigata 
and Orthotrichum graphiomitrium have been found only in the 
Bealey Basin and most commonly on lacebark ( Hoheria glabrata). 
Hepatics which are either more common on the Canterbury side of 
the Pass or were not found “at all on the Westland side include the 
following: Plagiochila annotina , P. radiculosa, P. circinalis, P. fuscella, 
Radula physoloba , Mylia australis, Frullania falcata, F. kirkii, F. 
falciloba, and Chandonanthus squarrosus. Frullania kirkii is every¬ 
where abundant on beech trees fully exposed to light and is almost 
invariably associated with the lichen Parmelia sulcata, and frequently 
with P. lugubris, P. weindorferi, and P. reticulata. 7 

Lichens epiphytic on forest trees within the forest include Sticta 
colensoi, S. variabilis, Sphaerophorus australis and the rarer S. 
coralloides (?). In bleak, exposed stations Sticta coronata occurs 
very commonly. Above 3,500 ft. Usnea context a and U. pellucida 
drape the upper branches of the beech' trees, but my notes do not 


D 



50 


Transactions. 


reveal whether the same species of Usnea are found in Westland 
no/conspTcuous 011 eXP ° Sed beeCh ^ Unhs ’ but is neithcr Physiognomic 

(3) Species Commonest in the Otira Basin. 

O'tira mosses rare or absent in the' Bealey Basin include Beilin 
ZiT a ’ CJadomnion ericoid.es, Cryptopodium bartramioides, Mesotus 
alti'k . L ™ lho J jh y lh, : m dandestinum, Orthotrichum iasmanicum, 
. ““‘Ww iirwMi, Weymouthia cochlearifolia and its var 

runesSn n 'r! Homalia Alcala (more commonly 

pestial). Hymenodon pihferns and Calomnion laetum, restricted 

.o tn° stems of tree-ferns, are of necessity restricted to Westland 
as tree-ferns, on which alone it grows, do not occur in the beech 

^ reS Tr nf 0 ™ h ® patles other than those listed in section 1 include 
\. i ^ en y s -tlill) Leptdozia pendulina, Jamesoniella kirkii, Plaaio- 
chila circumdentata, and Porella elegantula (?). Porella stangeri is 
only locally common (e.g., summit of Otira Gorge). 

, Epiphytic lichens of the genus Sticta are numerous— S. sub- 
wperata,' S. internedens, S. dissimilis, S. menziesii, S. fragillima. 
b. JUix, S. fossulata, S. latifrons, and S. dissimulata. The velvety 
lichen ( toenogomum implexum) was observed on the trunks of trees 
on the forest margin at Otira. 

(4) Epiphytic on Hoheria. 

7 A very specialized association occurs on the lacebark (Hoheria 
glabrata) wherever it occurs in the Arthur Pass National Park fee 
shingle slides, river terraces, slips) and rather more rarely on 
Anstotelia racemosa, A. fruttcosa, and Coprosma propinqua. Mosses 
rarely missing are Calyptopogon mnioides, Orthotrichum beckettii 
and Neckera hymenodonta, and with these are associated several of 
the following: Neckera laevigata, Ulota lutea, Sauloma tenella , 
Leptostomummclmans, Macromitrium weymouthii, M. lonqipes M. 
pusilla, and Orthotrichum graphiomitrium. 

^ y cl J similar association occurs commonly in the North Island 
m vduch Calyptopogon mnioides is associated with an Orthotrichum 
(O tasmamcum), one or both species of Neckera, Cryphaea tenella 
and in some areas Dichelodontium nitidum. Neither of these last two 
genera, however, is known to be represented in the Park. Incidentally 
it inay bc observed that whereas in the North Island Calyptopogon is 
a shy fruiter, m .the National Park it fruits copiously. 

To sum up, it may be remarked that the epiphytic bryophvte 
flora is varied and extensive and is associated with a conspicuous 
lichen flora comprising mainly species of Sticta and Sphaerophorus 
within the forest, and of Parmelia in open places, more particularly 
on A othofagus cliffortioides. Many species are restricted or almost 
lestricted m the Park to the Otira Basin, where alone several other 
spemes have been noted. Cushion-forming epiphytic mosses are 
abundantly represented by Leptostomum inclinans, Lepyrodon 
lagurus and Zygodon intermedins, and at the higher altitudes by 
Lepyrodon australis. Macromitrium longipes and the two species of 
Dtcnemon are plentiful and very. commonly in association. On 
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branches, particularly on tjie npper forest margin, Ulota spp. are 
abundant. Dicranum trichopodum, which is far from rare at the 
lower levels, sometimes has setae up to four inches long. On Kelly’s 
Hill Orthotrichum beckettvi grows prolifically on Carmichaelia odorata 
in the subalpine scrub. 

I. Logs, Fallen Trees, and Decaying Timber. 

Wood in an advanced stage of decomposition is the ideal sub¬ 
stratum for Bhizogonium distichum , B. bifarium, B. novae-hollandiae, 
and Sematophyllum amoenum. Pterygophyllum quadrifarium and 
P. dentatum, neither of whieh appears to be common nor restricted to 
rotten wood, is very commonly found there in localities where it 
- grows. I have failed to note either of them in the Bealey Valley. 
Timber in a less advanced stage of decay is usually occupied by 
mosses from the following list: FLolomitrium perichaetiale, Dicranum 
trichopodum, Dicranoloma spp., Hypnum cupressiforme, Ptycliomnion 
aciculare, Brachythecium rutabulum, Thuidium furfurosum, Acro- 
cladium auriculatum, Acanthoclddium extenuatum, Bhacopilum 
strumiferum, Sematophyllum amoenum, or Eurhynchium asperipes. 
The associated hepatics include Chandananthus squarrosus, Ghilo- 
scyphus beckettia/nus, C. sinuosus, Schistochila tuloides, ■Lophocolea 
spinifera, L. sp., and Plagiocliila spp., but here, as in some other 
stations, only the mosses were systematically collected or studied. 

J. Swamps and Bogs. 

Swamp mosses include first and foremost Sphagnum antarcticum, 
in which reddish patches of Bryum blandum may occasionally be 
observed (e.g., Kelly’s Saddle, Mount Barron, Temple Basin). Where 
the water is moving slowly from the swamp, Drepanocladus brachiatus 
or D. fluitans may appear, and it is probable that Berggren secured 
Bryum huttonii from such an area of Swamp. Bryum curvicollum 
grows in swampy patches on the Bealey Flats, with Carex herggrem. 

Bogs, on the other hand, usually have as their commonest mosses 
Bhacomitrium lamiginosum var. pruynosum, dwarf Campylopus 
torquatus, C. clavatus, C. introflexus, or C. bicolor, and Bhacocarpus 
australis. Hepatics are few and lichens mostly species of Cladonia— 
C. pycnoclada, C. aggregata, C. retipora, and G. pleurota —and a 
dwarf white coralloid lichen SipMtla medioxema particularly common 
on Avalanche Peak. It is noteworthy that the bog mosses and lichens 
are practically identical with those of exposed rock outcrops. 
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ARTHUR PASS NATIONAL PARK 
MOSS FLORA 

LIST OP SPECIES. 


Sphagnaceae. 

Sphagnum antarcticnm Mitt. 

* NDBEACEAE. 

Andreaea acuminata Mitt. 

„ aquatica * R. Br. ter. 

„ aquatilis R. Br. ter. .. * ] 

„ australis F. M. 

„ microvaginata C.M. 

„ mtida H. f. and W. 

„ rupestris Hedw. 

,, suhulata Hanr. 

Calomniaceae. 

Calom7i4on laetum H. f. and W. 

Dawsoniaceae. 

Dawsonia superba Grev. 

Poeytbichaceae. 

Atrichum muelleri Hpe. and C. M. 

Dendroligotrichum dendroides Hpe. and C.M. 

Oligotrichum temiirosifre (Hook.) Jaeg. 

Pogonatum subulatum (Menz.) Brid. 

Polytrichadelphus magellanicus Mitt. 

Polytriohum commune Hedw. 

„ formosum Hedw. 

», juniperinum Willd. 

Psilopilum australe (H. f. and W.) Jaeg. 

Fissidentaceae. 

Fissideris asplenioides (Sw.) Hedw. 

„ oblongifolius H. f. and W. ✓ 

„ rigidulus H. f. and W. 

Gbimmiaceae. 

Grimmia apocarpa Hedw. var. rivularis 

(Brid.) Web. et Mohr. 

RhacomitHum crispulum (H. f. and W.) 

H. f. and W. 

„ lanuginosum (Hedw.) Brid. 

var. pruinosum H. f. et W. 

)i ptychophyllum Mitt. .. 

„ striatipilum Card. 

Dicbanaceae. 

Blindia magellanica Sch. and C. M. 

„ tenuifolia (H. f. and W.) Mitt. 

„ sp. nov. ( ?) 

Blindiopsia immeraa Bartr. and Dix. 

Braunfelsia obesifolia (R. Br. ter.) Dixon 

Campylopodiumeuphorocladum (C.M.) Besch. 
„ lineare (Mitt.) Dixon 

Oampylopus appressifolius Mitt. 

„ arboricoia Card, and Dixon 

„ bicolor (Hornsch.) Hook. f. 

„ capillatus H. f. and W. 

„ olavatua (R. Br.) H. f. and W. 

„ insititiU8 H.f. and W. 

„ introflexus (Hedw.) Mitt. 

„ torquatu8 Mitt. 

Ceratodon purpureus Brid. 
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Transactions. 


Gheilothela chilensis (Mont.) Broth. 

Dioranella cardotii (R. Br.ter.) Dix 

„ clathrata H. f. and W. .. ‘ . 

„ jamesonii (Tayl.) Broth. 

„ perfalcata Bartr. et Dix. 

Dicranoloma Mllardieri ( Schwaegr.) Par. 

„ oylindropyxis (C. M.) Dixon 

» leucolomoides (C. M.) Dixon 

» integrifolium Dixon . 

» menziesii (H. f. andW.) Par. .. 

„ platycaulon (C. M.) Dixon 

„ plurisetum (C. M.) Dixon 

„ robustum (H. f. and W.) Par. .. 

» var. pungens H. f. and W. 

var. setosum (H. f. and W.) 

Sainsb. 

Dioranum auoklandicum Dixon 
„ pumilum Mitt. 

„ trichopodum Mitt, apud Hook. f. . 

Dioranoweisia antarctica (C. M.) Par. 

„ spenceri Dix. and Sainsb. 

Distiehium capillaceum (Sw.) Bry. Eur. 

Ditrichum bremrostrum (R. Br. ter.) Broth. 
„ calcareum (R. Br.ter.) Broth. 

» capillifolium Bartr. et Dix. 

„ ^fiexifolium (Hook.) Hpe. 
a fragilicuspis Dix. and Sainsb. 

„ punctulatum Mitt. 

HolomitHum perichaetiale (Hook.) Brid. 

Pleuridium arnoldii (R. Br. ter.) Par. 

Pseudodistichium brotherusii (R. Br. ter.) 

. Dix. 


„ buchanani (R. Br. ter.) Dix. 

Thysanomitnum leptodus (Mont.) Dix. 

Trematodon flexipes Mitt. 

Dicnemonaceae. 

Dicnemon calycinum (Hook.) Schwaegr. 

„ semicryptum C.M. 

Mesotus celatus Mitt. 

Leucobryaceae. 

Leucobryum candidum (Brid.) H. f. et W. 

POTTIACEAE. 

Bai'bula, torquatg, Tayl. 

Galyptopogon mmoides (Schwaegi.) Broth. . 

Tortella calycina (Schwaegr.) Dixon 
„ knightii (Mitt.) Broth. 

Tortula bealeyensis R. Br. ter. 

„ petriei Broth. .. 

„ rubra Mitt. 

Tridontium tasmanicum Hook, f. 

Obthotrichaceae. 

Maoromitrium erosulum 

„ eucalyptorum Hpe. and C. M. .. 

» gracile (Hook.) Schwaegr. 

var. proboscideum Dix. .. 
» longipes (Hook.) Schwaegr. 

, s prorepens (Hook.) Schwaegr... 

„ pusillum Mitt. 

„ weymouthii Broth. 
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- 

Berggren 

Brown 

Beckett 

Petrie 

Martin 

Western 

Eastern 

Habitats 

Qrthotriohum beckettii C.M. 

.X X 

X X 

u 

» graphiomitrium C. M. and 



Beckett 

XXX 

' X 

u 

,, tasmanicum H. f. et W. 

X X 

X X 

u 

Schlotheimia broumii Brid. 

X 

X X 

s 

JJlota breviseta Malta. 

X 

X 

u 

„ lateciliata Malta 

x 

x 

u 

„ lutea, Mitt. 

X X 

X X 

u 

„ membranata Malta. 

X 

X 

u 

Zygodon intermedins B. and S. 

X X 

X X 

s 

„ menziesii (Schwaegr.) W. Arn. 

X 

X 

c 

Splachnaceae. 




Tayloria octoblephw'is (H. f. and W.) Broth. 

X 

X 

2 

Funabiaceae. 




Funaria sub-cuspidata Broth. 

X x 

X 

1 

Bryaceae. 




Anomobryum harriottii (R. Br. ter.) Dix. 

XX 

X X 

1 

Brachymenium preissianum Hpe. 

X 

X 

1 

Bryum blandum H. f. et W. 

X XXX 

X X 

f, v 

„ caespiticium Hedw. 

X 

X 

n 

„ curvicollum Mitt. 

X X 

X X 

e, b 

„ diohotomum Hedw. 



1 

„ huttonii R. Br. ter. 

X 

X 

n, v 

„ incurvifolium C. M. 

X X 

x 

b 

„ kiamae Broth. .. .. (?) 

X 

x 

0 

„ laevigutwrn H. f. and W. 

X X 

x 

1 

„ paehytheca C. M. 

X 

X 

1 

„ trunoorum Brid. 

X X 

X X 

d» t, n. i> 

Leptobryum pyriforme (Hedw.) Schimp. 

X 

x 

1, e 

Web era, cruda (Hedw.) Schwaegr. 

X 

X X 

e,l 

„ nutans Hedw. .. . 

X X 

x 

n 

„ tenuifolia (H. f. and W.) Jaeg. 

X 

X 

n 

Plagiobryum novae-seelandiae Broth. 

X 

X 


Leptostomaceae. 




Leptostomum inclinans R. Br. 

X XX! 

XX 

r, s, g 

„ maorooarpum (Hedw.) R. Br. 

x ! 

X 

r 

Mniaceae. 

1 



Mnium rostratum Schwaegr. 

| X XX 1 

X X 

1 h © 

Rhizogoniaceae. 




Cryptopodium bartramioides ( Hook. ) Brid.., 

X X j 

X X 

x, s 

Hymenodon piliferus H. f. et W. 

X X 

X 

Lx 

Leptotheca gaudichaudii Schwaegr. .. 

X 

X 

p, 1 

Rlvizogomum, bifarium (Hook.) Schimp. 

X X 

X X 

t,d 

„ distichum (Sw.) Brid. 

X X 

X 

t 

„ mmoides (Hook.) Schimp. 

XXX 

X X 

t, d, p 

„ novae-Jiollanddae Brid. 

X 

X 

t 

Mitteniaceae. 




Mitteniaplumula (Mitt.) Lindb 

X 

X 


Calomniaceae. 




Calomnionlaetum H. f. and W. 

X X 

X X 

X 

Lepybodontaceae. 




Lepyrodont australis Hampe. 

X 

X X 

* 

„ lagnrus (Hook.) Mitt. 

X X 

X X 

s, r 

Babtramiaceae. 




Bartrarmanorvegica (Gunn) Lindb. 

X 

X X 

b, e 3 1, k, p 

„ papillata H. f. et W. 

X X 

X X 

b, e, 1, n, o 

„ robusta H. f. et W. 

X 

X 


Breutelia affinis (Hook.) Mitt. 

X 

X X 

b, 1, v 

„ elongate., (H. f. etW.) Mitt. 

XX XX 

X X 

P> m, g, e 
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Transactions. 


Breutelia pendula (Hook.) Mitt. ~7 

Conostomum australe Sw. 

„ « giganteum Bartr. and Dix. 

» pusillum H. f. et W. 

Philonotis australis (Mitt.) Jaeg. 

„ scabrifolia (H. f. and W.) Broth. 

„ tenuis (Tayl.) Jaeg. 

Hypnodendraceae. 

Hypnodendron arcuatum (Hedw.) Mitt. 

„ marginatum (H. f. and W.) 

Jaeg. 

Mniodendron comatum (C. M.) Lindb. 

„ comosum (La Bill.) 

Lindb. e. Biotli. 
Sciadocladus kerrii (Mitt.) Jaeg. e. Broth. .. 
Rhacopilaceae. 

Rhacopilum robustum H. f. et W. 

„ strumiferum C. M. 

Hedwigiaceae. 

Rhacoccurpus australis (Hpe.) Par. 
Ptychomniaceae. 

Cladomnion ericoides (Hook.) H. f. et W. 
Glyphothecium soiuroides (Hook.) Hpe. 
Ptychomnion aciculare (Brid.) Mitt. 
Pterobryaceae. 

Traohylomaplanifolium (Hedw. )'.Brid. 
Meteoriaceae. 

Papillaria amblyaois (C. M.) Jaeg. 

» crocea (Hpe.) Jaeg. 

Weymouthia cochlearifolia (Sehw.) Dix. 

» var. billardieri (Hpe.) Dix... 

„ mollis (Hedw.) Broth. 
Neckeraceae. 

Somalia auriculata H. f. and W. 

„ falcifolia (H. f. et W.) H. f. et W. . . 

„ pulchella H. f. et W. .. " 

Neokera hymenodonta C. M. 

„ laevigata H. f. and W. 

Thamndum pandum (H. f. et W.) Jaeg. 
Echinodiaceae. 

Echinoddum Mspidum (H. f. et W.) Jaeg. 
Lembophyixaceae. 

Acrocladium auriculatum (Mont.) Mitt. 
Camvtochaete arbuscula (Hook.) Jaeg. 

„ var. deflexa (Wils.) Dix. ,.. 

„ gracilis (H. f. et W.) Par. 

„ ramulosa (Mitt.) Jaeg. 

„ /. robusta 

Lembophyllum clandestinum (H. f. and W.) 

Lindb. 

Hooker taceae. 

Bellia nervosa (H. f. and W.) Broth. 
Distiohophyllum amblyophyllum (H.f. et W.) 

Mitt. 

„ . microcarpum (Hedw.) Mitt. 

„ pulchellum (H. f. et W.)' 

( Mitt. 

Eriopus crisiatus (Hedw.) Jaeg. 

„ flexicollis (Mitt.) Jaeg. 
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x x 


X 

X 


Pterygopliyllum dentatum (H. f. et W.) Mitt. 

„ quadrifarium (Hook.) Brid. 

Sauloma tenella H. f. et W. 

Hypoptebygiaceae. 

Cyatliophorum bulbosum (Hedw.) C. M. 

„ var. minus H. f. and W. 

Hypopterygium concinnum (Hook.) Brid. 

„ filiculaeforme (Hedw.) Brid. 

„ novae-seelandiae C. M. 

„ var. nudicaule Dixon 

„ setigerum (P. Beauv.) 

H. f. et W. 

Thuidiaceae. 

Thuidium furfurosum (H. f. etW.) Jaeg. 

„ v&r.fulvastrurri (Mitt.) Dix. 

laeviusculum (Mitt.) Jaeg. 

„ sparsum (H. f. andW.) Jaeg. 

Amblystegiaceae. 

Calliergon sarmentosum (Nahl.) Kindb. 

Oampylium decussatum (H. f. et W.) Broth. 

„ polygamum (Bry. Eur.) Bryhn. .. 

„ relaxum (H. f. etW.) Broth. 

Drepanocladus brachiatus (Mitt.) Dixon 

and/or 

„ fluitans (Hedw.) Warnst. 

Brachytheciaceae. 

Braohytliecium albicans (Hedw.) Bry. Eur... 

plumosum (Hedw.) Bry. Eur. 

„ rutabulum (Hedw.) Bry. Eur. 

var. robustum Bry. Eur. .. 

„ salebrosum (Hoffm.) 

„ Bry. Eur. 

„ sub-plicatum (Hpe.) Jaeg. .. 

Rhynchostegium tenuifolium (Hedw.) Jaeg. 
Sematophyixaceae. . 

Acanthocladium extenuatum (Brid.) Mitt. .. 
Bematophyllum amo&mim, (Hedw.) Dixon 

„ tenuirostre (Hook.) Dixon .. 

Hypnaceae. 

Catagonium politum (H. f. et W.) Dus. 

Hypnum clirysogaster C. M. 

„ cupressiforme Hedw. 

„ var. filiformis Brid. 

Plagiotheoium denticulatum (L.) Bry. Eur... 

„ novae-seelandiae Broth. 

Hyixjcomxaceae. v 

Mylooomium splendens (Hedw.) Bry. Jiur. .. 

KEY TO HABITATS. 

a—submerged rocks, 
b—rocks in stream bed and wet rocks 
in full sunlight. 

0 —dry rocks in full sunlight, 
d—rocks on forest-floor, 
e—rocky stream banks, 
f—rocks in spray-of waterfalls, 
g—subalpine rocks, 
h—alpine rocks, 
i—river shingle, 
j— s iit by stream margin, 
k—rock crevices. 

1—clay banks. 

xn-Boil overlying rockB. ^ ^ FREQUBNcy 

X—seen only once or twice. 2 far from common. 

4—well distributed and common. 
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X 
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X X 


X X 

X 

X 

X X 
X 
X 
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m, p, b, d, i 
d, b 

d 

d, t,p 

v, subalpine 

n, v 
n, v 
n,v 
v 


b 

n,p,i 

b 

r 


d,t 

t 

b 

hv 

g, t,w 
n, s, t, d 

8 

P 


lXO. 

n—earth in open (montane), 
o—earth in open (subalpine and 
alpine). 

p—earthen floor of forest, 
q—forest debris, 
r—tree trunks in open, 
s —tree trunks Jin forest, 
t—logs, dead timber, stumps, etc. 
u—shrubs, branches of trees, 
v—swamp, or stream margin, 
w—bog. 

x—tree-fern stems, 
z—excreta, decaying vegetation, etc. 


3—fairly common in places, 
5—abundant, 




